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[MMU klKXD&Vkmm&k. 

»tti t MBit! ^ ^FS^^m 3 0^p(; i w 
[MM 2] d>*< £fclo*>X*/i*Jii:. 

9, 

R2WM*»frJiH\ Ru-M3 45M^f)4*), M3 
= Co, Cr, Fe, Ni, M n Xfi ^tt h 20 
45:tS:»fiit5, ««E»«E*o 

[MM 3 ] MEM 3 t£Z>7tm<DK u ^Oj6JB*«:, 
C o (Dm&te 5 0 a t %£*T\ C r CD^^te 5 0 a t % 
J^Ts F e <Dm&fc 6 0 a t %J^T> N i OSfrfrfcfc 1 0 
a t%«T\ Mn^«5 0 a t %WT^a^SttT 
t^r^^W^t?), MM2IE*(D«*E»«E«: 0 

[ISM 4] WE*«ttj»^»tt. 0. 4-1. On 
m<0«Hrt"C»S*ixfcll«»«:*i"5, MMl~3tf> 
i ^-ftirfn l HEttottftEAttffc. 

[MM 5 1 fltrieMKttiBtt, Co, Ni, Fe, N 30 
i F e &t>*C o C r T a , CoCrP 

t, CoCrP t - M2S:^tfCo^^P)^5^ 
— ^^feaKSttfcWfl-^&tt^. M2=B, Mo, N 

b, Ta, w, c u^rn^-a^-e&s, ffMl 

- 4 1 3SIE«^««IEftjBEfto 

[MM 6 ] SfflEKttSfi> C o , &U<C o C r T 
a, CoCrPt, CoCrPt-M4^tfCol^ 

= B, Mo, Nb, Ta, W, C u Xte ^ tl b^^^T* 
fc«, 1 - 5 ©I >f 1 SGit^ttftCfttt 40 

[MM 7 ] MM 1-6 <D\,*-rti1>* l «E«t<0«« 
E«Bt#*r*ft< fc fc l o«*fc«ftEtt««o 

[0 0 0 1] 

«EttB6«K« ^ . W*ci««flEE»^a LfcBWCEJWK 
frXtf«*E«««^Hi" 5o 
[0 0 0 2] 



2 

T*»f*, CrXBCr3R^e>49, ASttJltt, C 

[0 0 0 3] «#y-fXfc<£«^3#«fcH:, ^*-Ci£* 
aSSgSftTl^o W*.ftf, Okamoto et a 
1.," Rigid Disk Medium For 

5Gbit/ in2 Recording" , A B- 
3, Intermag ' 96 Digest \Z.fc % C 
rMo^&ft51^T*itfflV^8ttI^(WSrilt 

6 9 3, 4 2 NiA1^645Titifcffl^ 
5^ £j&HBR£jK"C^3o Ho s o e e t a 

1., "Experimental Study o 
f Thermal Decay inHigh-De 
nsity Magnetic Recording 
Media", IEEE Trans. Magn. 
Vol. 33, 1528 (1997) Xit. C r T 

1 ^5)45T»itfflv^* k*mM£tiX\<^Z> 0 _LE 

Pflcoil^i|S£®^£i2:5;i £ fctSfg^tuTV^o JEM. 
C o C r **^?>45«tti©C r «W Srffiii£li\ 

[0 0 0 4] Lt^U j8ttS^SE^S/hS<*f9SVM- 

j£l<Cfj:Z> 0 Lu et a 1 . , "Thermal 
Instability at 10 Gbit/in 
2 Magnetic Recording", IE 
EE Trans. Magn. Vol.30, 4 

2 3 0 (1 9 9 4) -Cte, W^o-^^tV *y?is* 
^ v-a VfCj: 9 , uSSri* 1 0 nmT-4 0 0 k f c i 
t'^htKu V/ kB T— 6 0fc5ifcO#S^CD3g#MS 

TttaUt*:^. Ku V/ kB T*SJttt. us 

[0005]Abarra et a 1 . , "The 
rmal Stability of Narrow- 
Track Bits in a 5 Gbit/in 
2Medium", IEEE Trans. Mag 
n. Vol. 33, 2995 (1997) Xte, 

5Gbit/ i n2cOCoCrPtTa 
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/ C rMoItf^r^- A'Sftfc^ 0 0 k f c i tTy h tc£ 19 , ^ttS^te^SSS-fr i 9 itt*«*JEftSiX* 

cdmfm (ttftlHABMUR) *WlcJ:9«#S*L-C^ <4ottS5, XjWg*-*-*. 

So t-5^ s > 2 0Gbit/ i n 2 EJLh<OE»*flE"C [0010] 

[0006] ztiizttir%m%t£M&:%zte, omm<»m> »y^xntmrr^Bn. «**t>^«**ix-ci^ 

[0 0 0 7] X, »tt^^***«*E««*«>««A BWSfcofc. JEKi, S^Siaotli, l^/^X 

It He et al. / High Speed S 10 «fc»<&##<&fc*t-, ttftEftttft<Z>&*gl£ 

witching in Magnetic Reco JB*#*X&LT LS 5 £ 3 HIHfcfcofco 

rding Media", J. Magn. Ma [ 0 0 1 1 ] ftfr Wt-tt. f&^ttOigV^^E^SEffc 

gn. Mater. Vol. 155, 6 (199 SrWSfci&fctt, ( i ) ««**tt3e*Ku Sr*|»lS* 

6) ^fc^rflSSl^-^jKff^o^-C. ^LT, J . 5, (ii) »*T«:*feJ>S**, Xfi, (i i i) « 

H. Richter, "Dynamic Coer tt*<Ott^#«V*i«^*^5*0#*^* fe*L5 0 
civity Effects in Thin Fi L^U ^1 ( i ) mMAWDLt L^l\ Ktt 
1 m Media", IEEE Trans. Mag Jf icff £ iitf - t & X K> fit U < o X 9 0 fill 

n. Vol. 3 4, 1 5 4 0 (1 9 9 7) *\ #JR ( i i ) tt. Wx.tf^-f * ^ K9-f ^<DW)fc 

^^Bf^O^XciSCr^^^D-TSo r.t£>fc#>. 5 s 20 ffiW"CfeSo SEtC *f« (i i i) ft iufS^ftJ < 

— ^*««c:WB#« s feC-C Lido o£«9, / ^ X£i^n£i±-T L£ ? 0 X, »*(iii) «cftfc 

[0008] s^tt^^±^5ioM^ l x&e«u mxmmm»(oi&mizBmw*BL&'i'z.k 

T^So #fr*<0Ak imo t o e t a »«CftjKffAtfB«E1tttBfr«{fti- S ^ t * g ffi £ 

I. , "MagneticRelaxation i i~ <5 0 

n Thin Film Media as a Fu30 [0012] 

notion of Orientation", [li^^t S fc#>C0#S] -LE^RH«. 4»#< £ 

J. Magn. Magn. Mater. (19 fc 1 OlD^jliiigt , «5E»««3fiJb^H«t 

t£J:<9, ^att4Ku v/ kB TffiasEft*oflfc&»**t H±iT% J^o, tt«ttJiT^K*t&nfc*«tt*'frJli 

barra et al., "TheEffect S^fT"?*) 9 . 7C^X(^^M3 # 

of Orientation Ratio on t SS*D £ tlfc R u -M 3 * * "9 , K^BSttlfe^ 

he Dynamic Coer civity of * <b <t©±T©BE«tt« £ f£3£®tffcS fc Oft^ft^Sr 

Media for >15Gbit/ i n2 Rec M 3 CDgsADtC J: 19 #*J 6 %^TtC|HS^ttTV>-5 * t 

ording", EB- 02, Intermag 40 »i:i-5«*E»a#*C ±o"C»J**ix5o *5SW(w J: 

1 9 9, Ko r e a«C*5V^T**SiX-CV^J:5lC, *ifi\ »#5i**tfc y KOjR^ttSrlftiU 

htete&ftJL^5flHK;a<a >TX«:(6*U BE«EAM#^ttflBlcSfl$V«:&l£'t > r 

[0 0 0 9] JEJC, JRjc3ett*:lRl±i-«*:»<Z), ttJi^ffirtEiatt<or^±*c J: 9E^«FIB«>lft±36S Fftt 

«*E««E*t>«**jft"C^5o ®I4J1£ ft«*E«IE#«:*a-e**. 

3FfT*tt«ttH^fe*So r<D»:®ttJl{i. ffitt^(7)_b [0 0 13] _bSSOHa{i. />/^< fct> lo^ili 
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#®K*S'frJlM:, Ru-M3i5^H4»), M3 = 
Co, Cr, Fe, Ni, MnXli-tlbO^^bi 

* So 'ttSWIiifttf, »#ii**tfctry boJKUttfettt: 

[0 0 14] |5ISM3^57cI(7)Ru^^[im C 
o <Di#^f2 5 0 a t %JWTs C r cO^fi 5 0 a t %E* 
T, Fe OW-frrt 6 0 a t %« T, N i CD»*tt 10a 
t%OT> Mn^fi5 0a t %JKTt-3»e£*XT^ 

I0 0 15]iE*8tt«*ltt, 0. 4 — 1. Onm 

(OttHrt"e»^$ixfcl*ffSr*"*"S**i: LTfe&v\ 
[ 0 0 1 6 J ffiEttttttJItt* Co, Ni, F e , N i 

F e RtfC o C r T a . CoCrP 

t. C o C r P t - M 2 ^tfC o ^^^45 ^ 
— 7'^&3BR$ix^:«'W^&ft5. M 2 — B . Mo. N 
b. Ta N W, C uXti^il^^^feor tfiV\ 
[0017] iufEffi£jite> C o % o C r T a , 

CoCrPt. CoCrPt-M4^tfCo|^ 

^fe»«*^fcW»^fe<CO. M4 = 
B, Mo, Nb, Ta, W. C uXfiltl^^^fc 

[0 0 18] i:fE<7>i!IIte, ±IECOV>-rn^^«fig<7)^ 
«E»«ft*d>fc< t fe 1 o«;ifc«ftE«««fc:£ o 
Tfe«rt-e#«. *«^^J:ixll »#5i*ixfctfyh 

E»£?T;i5£#u:, ^tc^ttS^ffi^iBr^tt^i^Jifc 

So 

[0 0 19] 
[0 0 2 0] 

[0021] av^cs^^fcsiKfWSiSS: 

*i-S*ftOJlfirfflV^Sfe^-C*>5o «*.fi, S. S. 
P. Parkin, "Systematic Va 
riation of the Strength a 
nd Oscillation Period of 
Indirect Magnetic Exchang 
e Coupling though the 3d, 

4d, and 5 d Transition Me 
t a 1 s " , Phys. Rev. Lett. V 
o 1 . 6 7, 3598 (1991) fcasi^Ttt, R 
u, Rh^»«Wfp1I^lT«IC^t 
SCo, Fe, N i *©««»«kfl£*dSRWS*t-CV^ 
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S Q fife*", *S#fFfg5, 7 0 1, 2 2 3^SCIt 
[0 0 2 2] 2r><D&mfem<DffllZWlrtt>tltiTl\iXte 

^coJIS:»cK*tar tr% locD/iSciSf^fS^ft" 
[0 0 2 3] *$MHl*, «1*»S:ftfeO»BStfe»i:iSfr^K 

«i££rJ8v>S 0 
[0 0 2 4] Hi 1 tt, **Wic*SK«ia»fflEf*:o* 1 

«tt«ffil. KJ1 2, NiPf3, fB2 0*> 

30 astt^ji s . *&ttJi 9 , ®mm i o^w/ti 1 1 

Hl»c*t-J:5^wOl0lJ*^«Ji*nfc*i»«:#^- 

So 

[0 0 2 5] fclx.fi, *«ttS4E 1 fi, A 1 , A 1 ^ 
^yi^JS^TV^fe, JE^^X"CV»i< "CfeAl\ 

<D->— #C«SSl^7^^f)^81 
W^tfNi P^P)45 0 NiP|3lt 

<Tfe&V\, fg2<^>— KB 4 ft, 5 dN i A 

40 l, F e A 1 m<VB 2ffi&<D&&&mi<^tim&<7>Ti&m 
<5(D (0 0 1) ffixtt (112) E^fSfaSr i"£ 

[0026] aftiaaaifrs&sKn^ ^ * * <£>4§-a\ 

ttI«lX«:N i PJl3lClfc£;ft,5^*^*»3ra:, 
^^^^(^/^^•[p], gp^ H 7*4 ±.<D Y=7 y$ fimfe 

[0 0 2 7] *«tt*IW»6tt, ltti9(Dxt°^v 

50 Dffi:3pfTftBB*c»ofc«ttJl9^»*ttWi 
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tt*IBJi6tt, CoCr-MfOhcp«Mtt5^ 
AA^6*9, 1-5 nmtf)®H(Cil££frfcJgi/?£^ 
5o i~T\ M= B , Mo, Nb, Ta, WXttdiX^ 

[0 0 2 8] femVkm 7 Co, N i , F e , C o ^ 

oCrTa, CoCrPt, CoCrPt-M^^tfC 

X\ M=B, Mo, Nb, Ta, WXfeZtlb<D&4kX 10 
fc5 0 r<oai«tti7H:, 2-lOnm0gii:I£$ 
ttfcJKi?^*-r^ 0 #M£frfrJ|8tt* Ru, Rh. I 

tflxiff. w<D#«ttJte*Jl8tt:, 0. 4-1. 0 nmCO 
«SH*C»«Snfcllt*Sr*U, »*L<f±tt0. 6- 
0. 8nm©I»«:tt5. *Btt8*i8 0lWSri 

[0 0 2 9] lti9(l CoXliCoCrTa, C o 20 
CrPt, C o C r P t - MSrt&C o^S^5)4 
£ Q rrT\ M= B , Mo, Nb, Ta, WXttZtlb 
tO^-Cfc^e 8ttl9(j:, 5-3 0nmOKllHS 

[0 0 3 0] AMI ote, «*.(ic^feft5. X. m 

mmi ltt, ajsea^flcsrw^tf^tr^yv^jy k 
mmfrbftZo Mil ox^isii i«. a^ts^ 30 
[0031] ^mmmnTicm-fhtizmffimn. & 

tt, CrXttCr^4^e>6"9, StE 1 ±l£ 5 — 4 0 

[0 0 3 2] ftfc. *»M(C/j!S««ia»«E#OjR2* 
[0 0 3 3] B2tt, **W(-*5«ftE»ttEft:OJB2 

[0 0 3 4] r:^«*IB«WW*<^*2*J6«-ett, ^ 

tt»*S8, 8- lXtf 2o<a»«t£Jf 7, 7- l^«b 
tt^lS, 8- lOWtfl, «tt«9 0-««r}T%» 
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[0 0 3 5] StASHiS 7- 1 tt, 3£®ttJI 7 t miR(Dtt 

^^^tb^c »tti7, 7- mm cirni^ 
[0036] ^mmmx^ Mfti7- i o>««»* 

tttt, 3fiatt«7(0««»*ttJ:9»<l9:*Sjxrv^ 

t^tts^c anatt«7^««»*tt^s^ : <oj I 

7^19, 7-1 J;9fcHtt;h,tfftv\ 

[0037] x, &m&m 7 o«e«{ki:ttj¥<7)a[fi. 

§»»ttJi7- ico^©^<bMffoSJ: t 9/h^<IS:^$ 

[0 0 3 8) 13(1 Si «E±«c»dlSixfcBW 1 0 
nm(D¥-*OC o P t Jltf)ffirtK*l#t££*"tia"C*> 
5o B3^ IKNlttHtfb (emu) , (O 

[0039] H4ii ±ummmw<Dm i si^j^>*p 

IRJftfSO. 8nm^Ruit^Sl^tlt20(DCo 
P tJlOffirt«^«FttS:*i-|a-C*>5o H4t, 
m^Mlk (Gauss) , «tef3{£ffc>J (Oe) £^ 

5 0 0 5J3:, JBIff*Si. 4nm^)Rul-e^l§nfc2 
0(DC o P ti^)irtlM#tt^tiT^5o IE) 5 
*K fKMttXHratfb (emu) , WMttfitOtf) (O e ) 

[0 0 4 0] HI 6 Mc, _b|5M 2 mm^)$o < , Bt»^ 
0. 8 nm^Ruit^i$tl/c2o(DC o C r P t J| 

ft (emu/ c c) , (Oe) £^-T 0 HI 

[0041] m3^t>*[§]4 &&mmm*miz>z 

5£, 84X^13 6 4rJt|ft-ra^fc-et>d*5±5^, * 

£L<J3:0. 4—1. 0nm(Dei^ItJtl5 o 
[0 0 4 2] ^ot, 0l«eftttffO]|SlAVlR2 USE 
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[0 0 4 3] *«W^4*««E«*llO— 

**«(OKtB5Sr»-r»B5H-C*>«!), H8fi, IS w 
[0 0 4 4] H7Xt5l2l8^"t-«t ami£ttiim 

li8c0>E*W£^:y Kl 7, *fttf> g >-l 
8, aft^)7-A 1 9M7^faX-^3.X5/ h 2 0 
^Ktt&tuTV>5 0 »*E«B(EflEi 6(1, *r-*l 4(c 

Kl 7J3. MR^y K^GMR^y K*^>Wfe^ 

5 0 #E*?f^2X Kl 7«\ ^i£«7-Ai 9(D% 

T — A 1 9 tiT^^^— y h20(lj; t>SM&£ 
tt5o r«)»«E«*««>**»fiKa*ttH*P^fc9, 

[0 0 4 5] ttft£tttttta*%ft0Jtt, SftlBfltjKff 
16CW*5 0 «-««E»8t# 1 6 fi, 
2 #KlftW Lfc. JiE«*E««E#Oj(5 1 IMfflUM: 

m 2 mm&KDmm, iii9j^<^^arf5^ 

6 3 Wr|RfiStL-r. ltt-Cfc. 2$cX 

f^4ftJLU±-CfeoT*>SV\ 
[0 0 4 6] ««EtS3S«<^**«fi!c«, HI 7RXfM 8 

[0 0 4 7] BiJw^f#lX*M<0J:5* 

|8CRu^l\ 8ttl9llCoCr^*ffl^t 
4§-g\ rti<b<£>JS8, 9«*(-h c p«itSr*i"5 0 
^E»aff<0««^&t/^#tB<0W*&iK<^S^«>^ 40 

h c p«a<o c H^ac i ©«in»ut wc* 

Sri^giL^o i«ttS7|CCoCr^MfflV^ 
fc»d\ JH«tt«7f4h c p«att<0-fr4k^b*« (0 0 
2) ffi*cE[Bjbfc4>IBJi6 JiK^fc^^^W^g^tL 
56D"C\ Mi7lOc}llOlrtS[p]ttf±6»Tfc5o 

[0 0 4 8] rtUrfcfU *8tt^**S8l:fflv^5Ru 
tt, C o C r I ^ ^ if I- h c p «itSr* t § R 
u tntettmt CoCr ^^t&^gfe^Jt^* £ ft 

5 \ - (Dtcfr, &ffi&m 1 1 wmvm&m s 
t<om, *vn*, #«*fe*frfrii s tm&m 9 50 
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[0 0 4 9] ^tZX\ RuiCoCr^4tOB©x 
e**^*/Wfcft*:efcSU HtjKEAMEffOfiHKA^ii 
^^rCoCr %k&&<D c W(7)® J*)@Sr£]f£2rft#-f £ £ * 
(C, «*Eftttft^*^Eft4^ffi4*ttS:Bfc»BriSei:'t- 

E^*O|S3ltlS«^»«fc«-t1KBH'e*>* 0 
EAKfrtt. *flH4*S 16, S/— KB 1 7 , C r ^ 

0 , 2 1 . i&ttJf 2 2 , 2 3 Xtfffl 

mm 2 I3 9^-t-J:5^r.cDjiKff-ea»$ixfc» 

[0 0 5 0] 1 6 Wc, «*tf A 1 ^Xtt* 

>~ Kil7tt, N i A 1 , FeAl/£ 
if COB 2«iSfc*^*A«IBfk#1W»^b*a o 
[0 0 5 1 ] PbIJI 1 9 t4, ^ttg 2 2 cQ:x. 

^*OE»B5i: 3 FtT*ffi^»ofc«ttJl2 2*>A*tett 

TV^o :^lftWflil9li CoCr-Ml|^) 
h c pflfJfiSr^i-S'&A^bft*), ^} 1 ~ 5 nm^i 
{-il^$^X7tJ^i?^rWi"^o M1=B, Mo, 

Bn, Ta, WIIi:n^^T^5 0 
[0 0 5 2] 2011 Co, Ni, Fe, Co 

Nil^, F e3R-fr&*M»fett5o »9 , 
CoCrTa, CoCrPt, CoCrPt-M2^ 

rr% M2=B, Mo, Nb, Ta, WXfi-iX^^ 

^r-fe^o rcogs«ttJB2 ora:. 2 — i o nmcomm 

[0 0 5 3] ^^tt^-&Jg 21lt R u -M 
p«3g«r*"t"S^^^5>>fc5o M3=Co, C 

r, Fe, Ni, MnX^Ctlb^#tfe^) 0 
3S^S2 1fi, WittfttO. 4 — 1. 0 nmOffiffltca 
^*tbfc^J¥^^*L. »*L<««)0. 6-0. 8nm 

»ul£t« - t (C i «9 . 5^ti^ 2 0 ^t>'^tt^ 2 2 
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[0 0 5 4] fitti2 2^ CoMCoCrTa, C 
oCrPt, CoCrPt-M4*§tpCo**4^& 
^5o. >rrr% M4=B, Mo, N b, T a , WXttw 

[0 0 5 5]ft«i23H CXW:DLCa>fofc*o 

[0 0 5 6] ±!2<£>£a < , #fi8t£»£*JB 2lfl R u - 
M345^^b4!3, M3 = Co, Cr, Fe, N 
i, MnXfirttfeCO^&T'fcSo Ru 



hep Wittf* 
RuC 



J£^p£*i5:rc*M3 tf>8S#P*fi 

(a t%) Sr^1" 0 

[00 5 7] Ru-Co (0-5 0at%) 
Ru — C r (0~5 0 a 
(0 — 6 0 a 
(0— 1 0 a 
(0~5 0 a 



R u — F e 
Ru-N i 
R u — Mn 
ilOft 



(0^50a 
t%) 
t%) 
t%) 
t%) 



I 9 ^^i-«ftE«MK*^*«1±3B*« 2 l 
(kOe) £^-r o BBIfc»-*-*ftft|»r4, s»w**s! 

2 1 He// 

Ru 

R u -C o 
Ru~Cr 
R u — F e 
R u — M n 
Ru-N i 

~(D£ o \z y *3IJEffiHr±tttf, Ru-M3<o^fjx<o 

V^c*-&^Jt^LTtt: (Hcl) / (He//) <OffiM& 

»as»B*nfc. r.oj;3*«ttJi2 2<offirtErfiJtt^ 

dSftl. 5 — 2. 5%^]Jii-'5 
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1412 2^Kffif(^^t5W#ftt 5fc»^, 

[0 0 5 8] X, *«1±ie^Jl2 1 CRu-M3ft^ 

^Lfc 0 *8^«2 1[IRu-M3 45^^1^ 
ilO^i^l^ &m£2 0&OH±J| 
2 2d«K¥fT^tt-fr"t'S««3&sfiF«Ei-*fc*tc, Kfbft 

io [0 0 5 9] ^ BlOCfcVt, IKl*IS&tJ e JR4* 
Hc//i)t»t5. 

[006 0] Blltt, BIO (7)^— ^ SrSJ^Lfc^C 
*Dbft*S&, ^^7- (Kerr) f£ J: 9 S!l^ 

Lfc«fl2ft««r*-rBa-e*>»o mil*. ««itt#-ia 
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